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What is claimed is: 

1. A method of separating gaseous alkene 

2 selected from thA group consisting of ethyj^ne, propyle ne 

3 and mixtures thereof, from a gaseous mixture including 

4 the alkene and a s jplfur c ompound, the method comprising 

5 the steps of : \ 

6 contacting the gaseous mixture with an 

7 adsorbent which preferentiall y adsorbs the alkene, at a 

8 selected temperature and pressure, thereby producing a 

9 non-adsorbed componetit and an alkene -rich adsorbed 

10 component; the adsorbent comprising a carrier having a 

11 surface area, the carrier having a mono 1 aye r of ar^si.l ^ex^ 

12 compound dispersed ori substantially the entire surf a-cre-""'''''^ 

13 area, the silver compound releasably retaining the 

14 alkene; and the carrier comprising a plurality of pores 

15 having a pore size greater than the effective molecular y 

16 diameter of the alkenel- and 

17 changing at least one of the pressure and 

18 temperature to thereby prelease the alkene -rich component 

19 from the adsorbent; i 

2 0 wherein the afisorbnepjfer^'SIlbstantially maintains 

21 its adsorbent capacity and u^ef erence ) f or the alkene in 

2 2 the presence of the sulfur Vom poun^^ 



2 . The me\^hod as defined in claim 1 wherein 

2 / the silver compound is silver nitrate (AgN03) and the 

3 carrier is silica (Sio\) . 

\ 

1 3 . The method as defined in claim 1 wherein 

2 the silver compound is a\ silver salt, and wherein the 

3 salt is selected from the\ group consisting of acetate, 

4 benzoate, bromate, chloraoe, perchlorate, chlorite, 

5 citrate, fluoride, nitrate\ nitrite, sulfate, and 

6 mixtures thereof. \ 

1 4 . The method as defined in claim 1 wherein 

2 the carrier has a BET surface\ area greater than about 5 0 



3 
4 
5 
6 

1 
2 
3 
4 

1 
2 
3 



20 

square meters per goram and up to about 2,00 0 square 
meters per gram, anffl comprises a plurality of pores 
having a pore size greater than about 3 angstroms and up 
to about 10 microns.! 



5 . The 
the carrier is a hig: 
t he group c on s i s t i ng 
molecular sieve , ac 



met: hod 



as defined in claim 1 wherein 
surface area support selected from 
of refractory inorganic oxide, 
tiivated carbon, and mixtures thereof. 



6. The method as defined in claim 5 wherein 
the refractory inorganic oxide is selected from the group 
consisting of pillare^ clay, alumina and silica. 



1 7. The metHod as defined in claim 1 wherein 

2 the silver compound is\ a silver (I) halide and the 

3 carrier is silica . 

1 8. The methoa as defined in claim 1 wherein 

2 the selected pressure on preferential adsorption is a 

3 first pressure, and the pressure of release is a second 

4 pressure less than the first pressure, and wherein the 

5 first pressure is in a raVige of about 1 atmosphere to 

6 about 35 atmospheres, and! further wherein the second 

7 pressure is in a range of \about 0.01 atm to about 5 atm. 

1 9. The method a^ defined in claim 1 wherein 

2 the selected temperature on preferential adsorption is a 

3 first temperature, and the temperature of release is a 

4 second temperature greater than the first temperature, 

5 and wherein the first temperature is in a range of about 

6 0°C to about 50 °C, and further wherein the second 

7 temperature is in a range of \about 70 °C to about 200 °C. 



1 10. The method as flefined in claim 1 wherein 

2 the retaining of the alkene ia accomplished by formation 



of TT-complexation bopds between the silver compound and 
the alkene . 
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sulfiim tolerant adsorbent for 



preferential adsorption of gaseous /alkene from a gaseous 
mixture including the alkene and avsul^ur compound, the 
adsorbent comprising : 

a carrier; and 

a silver compound supported on the carrier, 
wherein the silver compound is a '^Tver^sa^, and wherein 
the salt is selected from the group consisting of 
acetate , benzoate , bromate 1 chlorate , perchlorate , 
chlorite , citrate , f luorid4/ nitrate , nitrite , and 
sulfate ; 

wherein the carridr has a BET surface area 
greater than about 50 square\ meters per gram and up to 
about 2,000 square meters pen gram and comprising a 
plurality of pores having a pore size greater than about 
3 angstroms and up to about l4 microns; 

and wherein the adsohrbent substantially 
maintains its adsorbent capacity and preference for the 
alkene in the presence of the sulfur compound. 

^,12 . The adsorbent as defined in claim 11 
wherein theNadsorbent comprises finely divided particles 
of silica (SiO^ with silver nitrate (AgN03) dispersed on 
and supported onNthe particles. 

13. The ad^oiibent as defined in claim 11 
wherein the carrier isl sheeted from the group consisting 
of refractory inorganicNs^o^de , molecular sieve , and 
activated carbon in particle^form. 



14 . The adsorbent as defined in claim 13 
wherein the refractory oxide is selected from the group 
consisting of pillared clay, alumina and silica. 
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15. A\method for separating a diene from a 
mixture including\the diene and a sulfur compound, the 
process comprising \he step of: 

contacting\:he mixture with an adsorbent which 
preferentially adsorbs the diene, at a selected 
temperature and pressure, thereby producing a non- 
adsorbed component and \a diene -rich adsorbed component, 
wherein the adsorbent comprises an ion-exchanged zeolite 
selected from the group consisting of zeolite X, zeolite 
Y, zeolite LSX, and mixtures thereof, the zeolite having 
exchangeable cat ionic site^.r-'-and a majority of the sites 
having Tsilverjcation or /copper gation present, and 
wherein che--'^eferential^a#se^cption occurs by tt- 
complexation, and further wVierein the adsorbent 
substantially maintains its Aadsorbent capacity and 
^^ ^ar^fe rence) for the diene in che presence of the sulfur 
compound . 

16 . The me tl\od as defined in claim 15 wherein 
^ (^2^4>*^ diene is selected from the group consisting of 

but adiene, hex ad iene, ^o ctadj^^ne _and mixtures thereof, and 
wherein the method further comprises the step of changing 
at least one of the pressure and temperature to thereby 
release the diene-rich component from the adsorbent.. 
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A IV 




1 17. The method as defined in claim 15 wherein 

2 the diene is 1 , 3 -butadiene ,\ and wherein the mixture 

3 includes 1 , 3 -butadiene and at least one other C4 

4 unsaturated compound. 

1 18. The method as (defined in claim 15 wherein 

2 the majority of the cationic sites of the ion-exchanged 

3 zeolite contain the silver catVon. 



1 19. The method as defined in claim 15 wherein 

2 the majority of the cationic siles of the ion-exchanged 

3 zeolite contain the copper cation. 



20. Th{B method as defined in claim 15 wherein 
the mixture compriNses at least one mono-olefin having as 
many carbon atoms as the diene, wherein the diene is 
selected from the group consisting of butadiene, 
hexadiene, octadieneX and mixtures thereof; and wherein 
the mono-olefin is selected from the group consisting of 
butene, hexene, octena, and mixtures thereof. 

21. The method as defined in claim 20 wherein 
the mono-olefin is butene and the diene is butadiene. 

22. The method as defined in claim 20 wherein 
the mixture comprises the mono-olefin in a gaseous state 
and saturated with the diene. 

23. The method\as defined in claim 15 wherein 
essentially all cationic sates of the ion-exchanged 
zeolite contain the silver\ cation . 

24 . The method as defined in claim 16 wherein 
the selected pressure of preferential adsorption is a 
first pressure, and the pressure of release is a second 
pressure less than the first pressure, wherein the first 
pressure is in a range of abomt 1 atmosphere to about 3 5 
atmospheres, and wherein the second pressure is in a 
range of about 0.01 atmosphere! to about 5 atmospheres. 

25. The method as delfined in claim 16 wherein 
the selected temperature of preferential adsorption is a 
first temperature, and the temperature of release is a 
second temperature greater than the first temperature, 
wherein the first temperature is I in a range of about O^C 
to about 150 °C, and wherein the second temperature is in 
a range of about 70 °C to about 2510 °C. 



A method fp^ separating a diene from a 
mixture inclVding the (diene and a/ su compound, the 

process comprrsing the^sxeps of : \^^^^ 

contacting the mixture with an adsorbent which 
preferentially adsorbs the diene at a first temperature, 
thereby producing a\nom- adsorbed component and a diene - 
rich adsorbed compone^a^^'^^herein the adsorbent comprises 
zeolite A_ha^£ing exchangeable cationic sites, a plurality 
of the :^olite \ sites living an alkali metal cation or 
an alkaline^_e^-rth metal oation present; and 

releasing the di\ne-rich adsorbed component 
from the adsorbent by elevaoing the temperature to a 
second temperature which ranges between about 70 °C and 
about 120°C; 

wherein the adsorbent ^substantially maintains 
its adsorbent capacity and preference for the diene in 
the presence of the sulfur compoun*^ 

27, The methad as defined in claim 26 wherein 
the diene is selected fr©m the group consisting of 
butadiene, hexadiene, ocaadiene, and mixtures thereof. 

28. The procesa as defined in claim 27 wherein 
a selected pressure of preferential adsorption is a first 
pressure, and a pressure oo release is a second pressure 
less than the first pressure, wherein the first pressure 
is in a range of about 1 atmosphere to about 3 5 
atmospheres, and wherein the \second pressure is in a 
range of about 0.01 atmosphere to about 5 atmospheres. 



29. The method as defined in claim 1 wherein 
the sulfur compound is hydrogenX sulfide , and wherein the 
hydrogen sulfide is present in a\nounts up to about 66 
mole% . 



30. The method as defin|ed in claim 11 wherein 
the sulfur compound is hydrogen sulfide, and wherein the 
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hydrogen sulfide isv present in amounts up to about 66 
mole% . \ 

31. The method as defined m claim 15 wherein 
the sulfur compound is hydrogen sulfide, and wherein the 
hydrogen sulfide is present 3in amounts up to about 6 6 
mole%. \^ 

32. The method afe defined in claim 26 wherein 
the sulfur compound is hydrogen sulfide, and wherein the 
hydrogen sulfide is present \in amounts up to about 66 
mole% . 



